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Description [OnncanHc H3o6pcTcnnHl: 



M3o6peTeHHe othochtch k crpoHTe/ibCTBy. b MacTHocTH k 3airp>rre Meraruia rpy6 or B03^e6cTBHH 
arpeccHBHbix cpeA, a hmchho k ycrpoiicTBaM fyiH HaHeceHMH noKpbirnn Ha BHyTpeHHJOio noBepxHocrb 
Tipo^QJTbHO-Po4>pHpoBaHHBix Tpy6\ wcnojibsyeMbrx b He$Tera30Boif npoMbnnjieHHOcrn npa pcMomne o6ca^Hbix 

K0J10HH. 

M3BecTHa ycraHOBKa, c noMombio kotodom nnjiHHApiwecKiie Tpy6bi ro^piapyioT. 3aTeM noABepraioT 
HopMarm3amTH to k awn bwcokoh ^acTorbi (TBMJ, w cMa3Ky Tpy6 ocyn^ecranHJOT A° H nocne ro$pHpoBaHHH 
n, ecjof po^pHpoBamiH cMa3Ky Kpyrjibix Tpy6 ocyinecrenHJOT lOBecTHbiMH npneMaMH: caMonannBOM 
cMa3o*moro MaTepnana, nneBMaTHMecKPiM pacnbuieimeM mm noKpbisHbiMH npooKaMH, to nocne 
ro$pHpoBaHHfl CM83Ky rpy6 ocyruecTB/iHiOT c noMotqbJo naKjm, cmomchhoh b cvia3Ke h npor^nroaeMOH Ha 
Tpoce. 

Kpowe Toro, cropeBrayio CMa3Ky, HaHeceHHyio nepeA ro<t>pHpOBaHneM h oKa/inny Meraana nocne TBM, TaKKe 
cneAyeT yAanHTb c BHyrpeHHeft noBepxHoero Tpy6bi nepeA BTopiraHOH CMa3K0H. 

M3BecTHa TaKJKe ycraHOBxa p/m iianecemm jkmakmx noKpbiBHbix MaTepnanoB Ha BHyrpeHHioio noeepxHocTfa 
Tpy6 c noMoinbio ncpeMeu\ajon^ixc5i anacriraHbix npo6oK c MexaHHMecKHirf npuDo^oM . OHa ooctomt H3 Jjpyx 
3JiacTWUHbix npo6oK, oAHa H3 Koropbix noABMJSHa. B npocrpaHCTBO uexpy npooKaMM sajiHBaioT pacuexHoe 
KonxniecTBO noKpbiBHoro MarepHajia n cxa-ruM Dco^yxoM, noflaBaeMWM nofl h36utohhwm AaBnemieM 0,2 - 
0,3 MTlau nepeMemaioT npo6Kn no TpyfonpoBojjy. IIpoOKH cooAaioT Heo6xoAHMyio KOHTSKTHyio 
repMCTEraHOCTb, a hx HapysaiwH pyiaMcrp Bbi6npaioT b 3aBHCHMocTH or j\aBnesuin OKaroro B03Ayxa, 
bh3kocth noKpbiBHoro MarepMana h bcomoxhocth ocraBJieHiiH nocneAHero B BMA e TOHKoro smakopo cjioa 
Ha BHyrpeHHeM noeepxHocTH rpyoonpOBOAa* 

O^HaKO TaxHC npo6iui hhm wcaHxeTbi Henb3H Hcnojib30BaTb b ro<J)pHpoBaHHOJ* rpy6e, Tax KaK hct KOHTaKTa 
MaHmeTbi co bccm nepwMerpoM rpy6bi. KoHxaKT Mauxer h npon,onbHO-ra}>pHpoBaHH0H Tpy6bi 6yAer TOjibKO 
no Bna£HHaM ro$p, a Ha Bwcrynax ro$p bbhaY ero orcyTCTBHH c MaroKeraMH 6ynyr cxaiuiMBaTbCH otxoaw 
o6ropeBinero Merajuia n npenwnytaen cmo3kh. IloBTopHaH cMasita nocne o6pa6oTKH TBU Taucae 6yAer 
3aTCKaTb Ha ora HenproaMMaeMbie MaroKeroH yMacTKH. 

3aAa«icH K3o6pcrcHHH hbjihctch noBbimeHne Ka^iecTBa cMa3KH c o/nfospeMeHHOH o^hctkoh BHyrpeHHeH 
noBepxHOCTH npOA0JibHo-ro4>pHpoBaHHOH Tpy6bi 3a cmct o6ecne**emiH KOHTaKTHoro npHJieramm waroKer no 
nepwiieTpy BHyrpeHHeii noBepXHocrw o6pa6aTw saeMOM Tpy6bi. 

riocTaBJieHHaH ue/ib AocxMraeTCH tcm, hto Maroserbi HMeior npo4>H7iHpoBaHHyio c BnaflHHaMH h DbicrynaMH 
noBepxHocrb* HAeHTHUHyjo ceueHMio KOHTaKTHpyioineH Tpy6bi, Ha Bbicrynax MaHKCTbi cHa6«eHbi pe6paMH 
xecTKOCTH, npn 3tom KecTKOCTb MaiDKeT na 3thx y^acTKax paena vum oojibme xecTKocm MaHseT Ha 
ywacTKax hx BnanifH. 

KoHxaKTHan noBepxHocrb no^BHrnHbix w HenoABHKHbix MaHxeT i^eimwHa BHyTpeHHeMy npo^wnx) 
o6pa6aTbiBaeMon Tpy6bi no ee nepHMerpy. TaK KaK npo^mib Tpy6bi HMeer cnoHoiyio (^opwy, cocroranyio ro 
conpfUfieHHbix yuacTKoa BbicrynoB h BnanifH, to jjjih topo, uro6bi MaHmerbi He TepH/ni ycToinniBOCTb npH 
npoABMJseHHH b Tpy6e, Ha waHxeTax no Hbicryna&f BbmonHeHbi pe6pa «ecTKOcni, Koropbie ooecnenHBaiOT 
panHOMepHoe npiuKaTne MaHmer k Tpy6e h HaHeceHMe cMaaKH paBHOMepHbivi cnoeM. 

>KecTKOCTb MaroKer paam^ma Ha HnaRHHax h Bbicrynax, ran KaK enna TpeHMH c Tpy6oii Ha Bbicrynax 
6ojibnie, ucm Ha HnanifHax. FIpw paHHOH jkcctkoctm RefyopMaixym Ha Bbicrynax MaHmer Dy^er 6ojibme v uto 
MOTser npMBecTH k 3areKaimio pe3KHbi w 6anee 6bicrpoMy ee H3H0cy. Mcnaxmeiwe pe6ep kcctkocth Ha 
Bbicrynax m abater ynpo^HHer hx, npHueM creneHb mecrKocm 3aBncnT or Map km pe3HHbi, ee 
anacTHMHOCTH, rojnuHHbi MaHJKerbi w pa3MepoB rrpo^aribHa-po^pHpoBaHHoii Tpy6bi. 

Ha (Jjkp.1 H3o6pajseH 060901 bha ycrpoiicrBa; Ha <J>mt\2 noRaaana b nonepeuHOM cetieHHH MawKera c 
npo4>HJiHpoBaHHOH KOHTaKTHOH noBepxHocTbio, nouen^eHHaH BHyrpb npoA0JibHO-ro<J)pMpoBaHH0M rpy6bi, 
pa3pe3 A-A Ha <J>nr.l. 

ycrponcrso coctoht H3 Haoopa HenoABH«Hbix MaioRer 1 n noABHJKHOH MaHiKerbi 2 c peopaMH mecTKocni 3, 
pacnojiojKeHHbix Ha mroKe ,4 n cMa3KH 5, Koropan 3anonHHer npocrpancTBO Mexny MaroKeraMH 1 n 2, a 
raEJfie coAepwuT KpbiiiiKy 6. Koropan coctomt H3 ocHOBaHHH 7 h 8 h 3ar/iymxM 9 co niTynepoM 10. 
3aKpenneHH0H Ha kohuc npoAOJibHO-ro4>pnpoBaHHOM rpy6bi II, HMeiomew snaAUHbi 12 m Bbicryribi 13. 

ycrpottcrBo paooTaer cneAyioiu>iM o6pa30M. 

HenonBH>KHbie KiaHmerbi 1 JKecrKO KpennrcH Ha mroKe 4 h bboahtch c ropua b npoAanbHO-ro<{)piipoBaHyio 
Tpy6y 11, a Majtwera 2 HacasHBaercR Ha mroK 4 c BooMoxuiocrbio nepeMemefau? no mroKy. npocrpaHCTBO 
Me«AY 3THMM MaroseraMH 3ananHHeTcn cMaooHHbtM cocrasoM 5. Coopainrae Ha inroRe MaroRerbi 
npoABMnajor BHyrpb rpy6bi. 3areM c ropua rpy6bi 11 OAeBaior w Kpeiwr ocHOBamw 7 h8h 3arvryniKy 9 co 



nrrynepOM 10 paoteMHOH KpbnnKH 6. Uocne MOirrajKa ycTpoiiCTBa iia Tpy6e II *?epe3 nrryuep 10 noflaercH 
^aaaeune B03jjyxa. non, jjeiicT bmcm Koroporo npoMcxonMT npoflBiimeHMe BHyrpn Tpy6bi Mourner 1 m 2 co 

O1TOK0M 4 H CM33R0M 5 MC2KAY HMMH. IlpH 3 TOM Ha6op HenOflBMJKHblX MdHSeT 1 CHMMaCT C BHyTpeHHCfl 
noBepxHOCTH npo^cuibHO-ro^pKpoBaHHoii Tpy6k>i 11 crapyio cvia3Ky. OKajmny, a no^Hwmna^ uaHmeTa 2 no/j 
/jeftcTBweM naaneHHH eoo/ryxa cKonb3MT no urroKy. CMa3Ra 5 Dbi^annwBaeTCH b 3a3op b&empy m an m croft m 
npaJuuieM BHyrpcHHeM noaepxHocrw rpy6bi 11 m HaHocHTCH Ha 3ry noeepxHocTb. 

FIpM Bbixo^e H3 xpy6w 11 na6opa MaKxeT 1 h 2 npon3BOjn*TCH onunoMeraie noRattM Boa^yxa Mepe3 nrryi;ep 10 
h ^eMOHTax pa3*beMHoA KpbimKH 6. 

TaK Kan MaroKeTbi 1 h 2 hmoot <)>opMy npo^nnH HapyTKHOir KOHxaKTHofi noBepxnocrn, H^enrmByto (J>opMe 
BHyrpcHHcft noBepxHOCTH in»HOJTi^o-rx>$pifpoBaHHOW Tpy6w 11, to BHyTpCHHHH noBepxHocn> Tpytfbi 
panHOuepHO 0HMn;aeTCH HenoflHumubiMii MaHJKeraMH 1, to ecTb nepe^ HaHeceimeM cmcOkh uobom crapan 
ciua3Ka y^araercH, a b 3a3op MOK/iy MaHJKerofi 2 h BHyxpeHHeii nosepXHocTbio Tpy6w 11 BbujaB/iMBaeTCH 
CMa3Ka, KOTOpaH paBHOMepHO HaHOCMTCH no BHyrpeimew noBepXHocnf no oceii n/mHe Tpy6w. B Kax^OM 
Timopa3Mepe oocaRHbix Tpy6 ;ym oTjjenbiioii TonmHHbi npuMeHHercH ruiacrbipb, jyima nepwMerpa 
Hapy»Hofl noBepxHOCTH KOToporo HecKOJibKO 6ojibine jyumbi BHyrpeHHeA noBepxHOCTH o6ca^Hofi Tpy6bi b 
HHTepeane peMorrra. A TaK Kan ^mnia nepuvcerpa n/in Karcnon TOJTnniHbi ctchkh cboh, to k Buy rpeuHnA 
npo^mib nnacTbipn h/ih Kamppik Tcjmnmbi ctchkh o6ca^noH Tpy6bi paojnraeH k cootbctctbchho 
Heo6xonmio ceoe ycrpowcTBO. 

3aBHCKMocTb pa3MepoB KiaHTKCTbi or THnopa3Mepon rxxJ>pwpoBaHHbix Tpy6 ceeneHa b Taojnztny. 

ripen/iaraeMoe ycrpoMCTBo MOMex 6biTb Hcnojib30BaHo npw rororoBneHMH ruiacTbipeH, npHMCHHCMbtx jyiH 
BOccTauoBJieuHH pepMCTHMHocni o6caj;Hfaix kojiohh RuaMeTpOM 140, 146, 168 mm ii Apyrtix pa3wepoB. 

Cne^yeT HMCTb BBMny, HTO B 3aBHCHMOCTH OT TBepflOCTH pC3HHbl ^HaMerp nO/JBUJKHOH MaHJKeTbl flOJIJKeH 

6biTb paBHbiM roraMeTpy HcnoBHKHbix ManjKeT (npw Macno6eH30CTOHKOH pe3HHe cpeflHeft tbcp^octh) Kmc 
MeHbine nx miaMerpa (npu Macno6eH30croMKOM pcjunc noBbniieHHOM TBepnpcrii). Ilocjiemiee ycnoBue ynreno 
b flayx nocneflHHX rpa4»ax xadnMUbi . 

McnoJib30BaHHe rooGpcreHJiH ncoBorarr noBbicwrb Ka^ecrBO HaHcceHMH cm as km Ha BHyrpeHHioio 
noBepxHocTb npo^ojibno-rcKjipHpoBaHHbtx Tpy6 h 3HawrenbHO coKpaTHTb TexHononwecKyio onepanjoo no 
no^roTOBKe Tpy6bi k ncnonb30BaHHio b cKBaxune. 

TaK an MaHTKera moxct 6biTb npuMeHeHa TaKsce npM o6pa6oTKC npo^ojibHo-ro<JjpHpoBaHHbix Tpy6, b 
pasjniTObix ycrpoftcTBax, r^e ohh ncnojTb3yK>TCH. 



Claims IQopuyna H3o6pereeHJH|: 

YCTPOMCTBO flJlfl HAHECEHMH CMA3KM HA BHYTPEHHKDIO flOBEPXHOCTb 
riPOflonbHO-rODPMPOBAHHOM TPYBbl. coflepman;ee MexaHHMecKHH npHBOfl, oitok c Ha6opoM 
ajiacTsraHbix KOHraKTHpyioinHX no nepHMerpy c BHyTpeHHew noBepxnocTbio Tpy6bi ManjRer, 
pacnonoaeHHbiM utmgy MaroKCTaMM cMa30*mbiH cocTae h 3£mopMbra y3en. oTXoraaioineecH tcm, hto 
MamRCTbi hmcjctt H^eirrincHyio ceHeHmo npoflOJTfaHo-rxx^psrpoBaHHOM Tpy6w npo^rcrrapoBainryio no ee 
Bna^HHaM h HbiCTynau noBepxHocrb, npw stom waiuKerbi Ha Hfeicrynax CHa6xeHu pe6paMM mecTKOCTM, a 
mecTKOCTb MaHJKer Ha yrax yMacTKax panna juim oxwibme xecxKOCTM MaHmer Ha yuacrKax hx HnaflHH. 



Drawing(s) IMepTeatH|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self- feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 



Drawings 



Fig. 1 
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